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1 Introduction

The TTI bundling enhancements for UL VoIP was discussed at RAN1 #74bis and the following is agreed

· Enhanced TTI bundling for UL VoIP will be selected from following the two alternatives for FDD:

· Alt1: Reduction of RTT to 12ms

· Alt6: Flexible bundling size

· It is FFS for TDD.

In this contribution, we share our views on the two alternatives for FDD. The coverage enhancement for TDD is discussed in [1].
2 Discussion
TTI bundling was introduced in LTE Rel-8 targeting coverage enhancement and control signaling limitations, mainly for VoIP. Different from the 80ms latency budget which was assumed during the Rel-8 time frame, it was agreed to use 50ms in this study. It was observed that with the given latency budget, the current TTI bundling scheme can only utilize up to 12 TTIs for one VoIP packet. Both Alt1 and Alt6 could improve the time resource utilization to 16TTIs within the delay budget. Performance wise, they are similar, prioritization should be given to the one with lower standardization effort, network impact and implementation complexity. 

· Alt1: Reduction of RTT to 12ms
Alt 1 proposes to reduce the HARQ round-trip time from 16ms to 12ms. The standardization impact is expected to be limited with updated HARQ timing and new number of HARQ processes. New configuration signaling would be needed in RAN2. The reduced round-trip time may however have an impact on scheduler implementations which now needs to handle multiple different RTTs for different users. However, there will be resource collisions between the UEs with legacy TTI bundling and the users without TTI bundling. This problem already exists when TTI bundling is initially introduced and it can be solved by applying grant based adaptive retransmission.
· Alt6: Flexible bundle size

There are three different flavors in Alt 6. Alt 6.1 can be viewed as a special case of Alt 6.2 and Alt 6.3. Alt 6.1 uses a fixed bundle pattern and the first bundle size is always 8 which may results in resource waste as a VoIP packet may not always need 8 TTIs even in coverage limited scenarios. 
Alt 6.2 proposes to dynamically trigger an additional bundle from another HARQ process and transmit the same transport block. To our understanding, Alt 6.2 is quite similar to Alt 6.3 with slight difference in HARQ feedback. Alt 6.3 proposes to dynamically trigger flexible bundle size. Several different design options could be considered. As one example, the bundle size can be connected to whether the transmission is triggered by PHICH or an uplink grant, e.g. the PHICH triggered retransmission use bundle size 4 while the UL grant triggered retransmission use bundle size 8. As another example, the redundancy version together with the NDI field in the UL DCI could be used to trigger different bundling sizes. 

Although Alt 6.2 and Alt 6.3 have larger flexibility, the standardization effort is also higher than Alt 1, so is the eNB scheduler and UE implantation complexity.
Proposal: Adopt Alt 1 reducing the round trip time to 12ms for FDD.

3 Conclusion

In this contribution we discussed the remaining issue of TTI bundling enhancements for UL VoIP. Based on the discussion, we have the following proposal
Proposal: Adopt Alt 1 reducing the round trip time to 12ms for FDD.
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